Intestinal epithelial cell proliferation and migration in Atlantic salmon, Salmo salar L.: effects of temperature and inflammation.
A 28-day feeding trial was carried out to characterise intestinal epithelial cell (IEC) turnover in Atlantic salmon (Salmo salar L.) post-smolts in seawater. Four groups of fish raised at two temperatures of 8°C or 12°C and fed two different diets were investigated. The diets included a reference maize gluten and fishmeal-based diet (FM) and an experimental enteropathy-causing diet containing 20% extracted soybean meal (SBM). IEC proliferation and migration were investigated by labelling cells with the in vivo proliferation marker 5-bromo-2'-deoxyuridine (BrdU). Proliferating cell nuclear antigen (PCNA) labelling was used as a control for identifying proliferating cells. Samples of the proximal (PI), mid (MI) and distal (DI) intestinal regions were collected at five time points (3 h-28 days) over the experimental period. Histologically, FM-fed fish had normal mucosa, whereas the SBM-fed fish developed DI enteropathy. Major zones of cell proliferation were observed in the mucosal fold bases for all intestinal regions. Over time, BrdU-labelled cells migrated up mucosal folds to the tips before being lost. Migration rates were dependent on intestinal region, temperature and diet. Highest migration rates were observed in the PI followed by the MI and DI for FM-fed fish. Diet and temperature barely affected migration in the PI and MI. Migration in the DI was most sensitive to diet and temperature, with both SBM and the higher water temperature increasing proliferation and migration rates. The slow IEC turnover in the DI might help to explain the sensitivity of this region to dietary SBM-induced enteropathy.